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A tc'ZlaFo rOd3tocountoccl tho offt,,t af zC70 rwity acdolcm mu nwCls
In umtrld cvrz-;n¶;oyz duwin cxte~dA c~ltal spcoko"13,h *-m explkmd, A r~z;vr,ýmc

1"y%ý M"facd vit f- and ,~ fasjmrmkea olmwII te? R16:b0 a

rczýý;zt-o cuanovl terc 3 to 4 h¶out. VaiZtou mm- luilflom a# tm f -Imzncy 0 ~l

faifemoron en lnl I~caa tho usallbUWM of food we~a mo t esm-a %

offceof cT ,,ch onthý ek circhm re-awm crid awcktad bo~ikitor.

FUNDONGS

Tha toch~fqus cel.cftilldy moinwcdnad exemcak~ r up to 3 hamn. A 50QFa n

red-ucflo In "h &%mlty of Fc~d roInfaracc4et rmduce swrchte fla e Yl

than 25 p"rctent. fRieovat of a slgncI tWS ldIleated the nwmiabHlthy offodh z

signIfIcot perfcna9gt Qoffec buv dW lece to a unaoII nemment In the wckomhe~x

rto. Precntirg guermk stmlkv eo the One Oc~t INWNt 6d fewva teily merely con-

AC KNOWLFDGMeNT

Gr~ofa "mrlad to Mr. E. C. Mzblvln 1ey him mz~wkInc

*The eiIn~ima umd In thiti utuy was hendled In ec0o0fl4 width wPrfnOIPks Of LcýNr-0y

Anii~9 C~om' "s~W"~ by 010 COriMhtN2 On th* Gijkl for L*ryAntnvl Ro-

SouWCCa p NatkolfI Atsdsry of Sclrcas - National a.,oach Council .



0 ~~(3) UrwOflnc enZu otoys O to L.'ý pj,',
C~Il '! .o knWThZ will be roquired tDpfT

Voh' fo'-It3 1 WW te ~z weftg, Gor- Of wbhlCh Will 60 a ha-
~ :~c v~~c.Tho e,~ -~ tho PM'gnt Otl wen to a~o xI mOW'. of viiy ,; /C'ý
C'O-I cý"N 1 k--ý3C-l '.I-h: p~'c t fmc No~ for m vinto In rg 0-I physic.I cal I th 0~ a

Skn=" r,, r a~~c&? t~nkia an o-priapio C'U of Oo~rcla to? C

prosmz , mi",eo to m~ntaln phyak ltnl Mm Yo. davoloped by tha U. S . Air
FeM CR4 V &=t L7rie 1W r (1. Hes 110 r~cOw snd Oxexlmh Oth PmdD mzz Ii
n, em wmlcwA p-ty. Alt~hA4+ then~ sxrckhcs sem Inq kltO for a wl;t

kas*w-NT-, bomwof tnelr rollonc an muscle exertiont a~amni greVty, ceT~laln O2
peoct3 allw a puoedlaton of exorcbe tiW might be tvwiiferable to welghtletmn. 0 On.

cipet b he "exavhe q~rIly tak'es place for a gontimsows period of time, 15 mnin-
OnS or ltcr and tha ev~tre body ks un&Mdern movement. s on 0thil Gchc=tOwBtIc,
One Womt sh* w= dnlm In an a~mte$ to pdu a ovp In the rhassu wmw-y
that wM~ lmmlve m~omt of ,rmt of ieh "kletal mwoku and continue for knV part,-,'
of time. Inadditlci, thoWCwcagto be rafmle to a Zo-VNoty OM1t!an 4*-7
Mhe two rnCrIC Av~fp~~tod OF*l.

On esta wo Nam to~s b u Its vau, toae mambh) height dovo Its had a
then to bsM daomwi mnh Peh tems to a position nwIts Woo. The modwSky In-
volved an *r r4a*,m(4); *aot Is, each time the aniunol pwamt a y= , th

rwporo wM mdua Otye is sIlnol thet food couid be obtained by pnln ofaJ
bn, or a sljiemif h 6W could not be obtalnd. Dur11V Owe u lte slowl c

rarm oe*it InWCIVed vo mcuh effort. To Invur. continmiso repwine the stoncl
that Indkcet~d Seed wea veflabo fWllowed a vw~abl nuwber of exorals. m.=-I
decramina "h imquvsry of s~sp~ removing the ranfood skjnol, and remin 0'-
food skcxaI, en .unlyaI of tha enralse behavi or w cmlih

PR=CDURE

SUBAJCT

2Z I, c "i.8 e quc~t wo fth subec. She had been umd pvitc-il In
CM ýcr MW~zon FhtX relo (FR),c of kZ1

Ineemcz'cn. She o wzc n ne at e1 to 91 percent of her ad lrbltwa~ b3* WOfIgh

The at.rvr wv in thso 1:-vmt study is actually a chit~n of rstpnws- Tho =~I-
k,3 h to r,2k t#b rV or Frd to rave availabl. This pcoedig difter fwn the

of Wyezoff (4) whorola fzmd be==ss evlkble indepondamfty of an obzirv~nq roi&4,-.
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Arv )AATM3 AN4D

M 3 O 'Tf z s h l -, b y 3 2 T u s d a e b y V f m m v a

kn~es'ed. Spe''r p=!vJ Whie12 rmk~l "ohs cwd fmz~ povm air Ocuktimi~~. Ace4jt, tmld K,~ a lot~j n, 1 sttfri, waz oim ~OntlrvjKHy at a high voltw In tho r mc~mjakjk~jj tho chT_,r&,v. Roc,,awd?n~g amd c~ftwl equ~pt.mot wero Ioat In a raor M.Z~
rjog W,3 Ctr Egtt. to n0~ chm-,&sr wa OCIC- by a fo1inqz kdat In Kia
frn PIXSU WJll. Ttm rmc mmiI motund &Wu t aIuc~m plexlecm~ bitv, h.tv C',welh mu c-tmd S. kv fccm ftt callin m-4 6 trnbti .pa Th o~ w n

V''a cft'!d ftthe Iwm pvtflon of the wall 3 hv ktm ths Orld fl~r CM 6 I=,'
q t. TWa L*co ao idfmW to msys oM em f thalv similaory to ll .
kc(*4s. Thc za m mlmmo, mmOa mbya= tlrm l;Bht. FccR-

041 .v Rw I 11mt-emr 2Z1 pop~io to the As p Illuml~w4 kqs. Tho
F-,t hW w.1but cm w,= mw tim cm v In **lwr rfght~m Wtn. Ma~

Wraft 1W~~r " I% z~an we ZZ to the Fmd hmwe. Thy, homlshft a "a
eeoh old* e tho top. T wae Illmcatedu when an o rhmnWe mmnlon bwcv

exk~lhad wheqm a mk ed h m m" dtmg we e
c*ned In the codlln of tf hm*e 0rm mgotity wa r~awderd vf ho Oe an'iIl tn

2Z1 requhrd no tm~nbq on the *peafie mpsNs. bm a!er provcom hk"~r an
th manlwik4a She .. a vlaml for mobh repea tth st of the ~ F 00 "tuamw~.

ROIAOW~m vm 0.6-vmpeolbiof Pwimmnuo*y CkW. The is"M.ge

bomof th* dwbe, IGLOW bY "h ohiwtitORMo Iom n Of~i " F~f r df
II~h.dkoy. Dope~ d~ af pair of Ityg ectlaplphhd the llght an that pair sW Il
mkmfd the oftsr pair of lews. ThIs oItmeting -- re p rodm eihthe a 3044 011d.,-
ororaO0. 6 asiptesnta of a6-'4 Cltde =.6 ThS= *I leksw mon munMi

the food b w wa prmudj WINot It .onflatthAd a d mauve tiattw OW3r W vtd
Isi~eS.The 6-4iscoIer cc~ukmnenoW;hsmd, It W86 94tnl Of *9M1

avalIebility of food and Is cIlled SA. Food bImmn um In "h "sma of hed ro

D~k th IntW mh tkome rkafree* scedule wo chwqsd to mreqlrem
osrcmmi e to Spmdm S, OWn§W "o Wailbllity. by the emd of the "ar
seaton, the ratio of rU Mto an S1 waTncreabedto 10to 1. NfwevmeIhbrea~

vWW madlyam%* ammeeraft of10 to1 d I oOsthe caIedeudsam rsn m, 10
MR~ 10) cý%N1.. That Is, on t" overag, every 10 mrsiftee sn UW n0

gpon no hlo by S wi.. followed by SA) 9, on IMe .. mp, 9 "~, of 10 K=.
SA..cwurrd follawim cm mrIS crcseo - N., the eudhory Oathn~s falkwaý mch
ceracI~ ropems~i oIlwam the anlwmel to tell whethe or not food wmam~iI e~e @W tvt
tlw eiL~md ths extm a frc, of promir ths feed buton when food wm '*f aveltcble.
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~~~~~~n o~kn w~~zz~m

0t Z ly .b,,-. buovo fokwto Sy oP , 0~~v'
~ Z ~f cz;= Wmty an t m~otalma, vf vmly

Timd fow-An mc us wzn ctb ln. first Mos 4rwpe ork~I~afa bsitD i r~zý
Mý rnýv.. tvýml topn" J ~ (11W& to

V!J0 6~m Soikma4m Othero ". Wat "I III-fht

~~~~~~~~~t tho eas ecoQl anteR lshdl.mh h

e.Tho er.os mqrm u.Iltloy afbuStmd ofaSpkyp=flodb

t~e bvp"ý tm plnofkdv id mnt mtif bew mo.e egtob ufMO

030.The mudm etto Demme e A.uf psk~%W* OM" FBOwp'

W.0tm m Bt~p cmd ly b an~ " RR 10 shdule a t dd by the weske* ht

remt wThe pot twowWNva"b*loe o oes#Jt"ftk

Plut 2crlItd~ tho mf fPLwm~ b4 aw ratl csiomnl &Wdad " tv vanc ofsko pawl
efety. m= ewrciwo FmD dmflv . was~v thmeowb pkb "~ Ith. 0 rns mk h

V,,-t emiyo dfe:n WWSOW, bra~drurafpttn Wwro Wlo byeht seven Qcthe RR

Tht&My f ol~mmtGh oftod*0po rkfmv* mm T4
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%i M ýa r cz Md1 Cfho ~cr4:ucg. Vil 1dSch4tjk C20 pm"cvftd In cc

(.c.v IIu. 71haf &Canr WMnv to the dvelopm.0jo f polydIpfaj In th emoir,. A
czx~ of 6,1 e, I0*p^s vIt, itto tdqZ,0y G b efcs #.$'t

H-VM,0 c: -ý t c 0- = ro d LA Aftvr 79 *kW4, "~ water wo uwve-zd, th*
rmo Ivzoth vM 4Lzi3sr- t~ 3 LSMP a fthepnsee4d vw rolnet~ttvd. k- InV~ co I

cSIMWby SA, IN tnckofcithat 51W on alw*"~e TI.O
=,"vit m OUT W.-mkc-3 tha S imtb d 1zthm sesmco. 9RIEFS
tha em sm .n c 0. 6m-cwd pmm air Ss woi given In p~aoo of S&. Dut*~

ghe3-h-frwi* wx t OaRR10 sc thedu arso m r~yIwmly
qx-,v o th pvmof SA wIrj 6s omk Lh. Ww *a RA 20) I.adl, wtIj fvaw-'

A vfa *, We Wa hen," rom *Sp~h toh ery loew hlMv in teen arm?
n~n 9maw ~thS&Indratrosverd thir provt.ax levels. Hver,, In-

amir ft &sity of emIr~vfs . by roln~uhq thit RR 10 schedule led to a m~vwy

p~~~vj~~~~ge ho *bh%13ct W-v61sA. Toble I lll~a# h mk
g~e re~ w~ he I. ad

0tvoy #OM tobe hl5,h M L- 0 h = ofSA oW Iwet Man abvkf S we wd In
of S6.

Tha 1:01 dft e SL mzrw-Jion nmwWeIs andIn Fi~sm . The flo$A
on te abc-slao of a dmkaW ths msnanroMVf hp WtCo L

dM, th .ft serm AMo SAW * la.?ý 6 ~o the fWt owv

=jy. crA c,-4 uv fth RA 20 thee.T lme pa** #1,,tomoe
tevngls oosn ftt cz~cwn eam Nd& the *Mom erinprosmt "g third oan.S1
wm s~ ro~e~ 04 thlvd Amv& w UlAO1 beoca. the .3o.iwbn wo towmoW Ua
dw RR~ 20, SA we twIed 1 dis4eV the 4-hour session ed Is O~wn mmlY ft

cm thee theffee ~ook p1.. own when bshuder we dbn* by polydilpI. PW-
s &NMtht wmaaSA wo mmmdo, the InMtol wfeo a eawo In emmlo
mftjbuti tho h6*f SMsm the "We mwised ofW W %p.,inleI-U
sem~inal Vain @hof thee .snmttloe, 0mon In Tobl. 1, sonfrn that the InitkJof-4c

feeof A mrvA an fmWWbew.ow, In the obw of sh. tamf kW~ rmt=
womcm1~w~ h~ Om f~e peceimIntOhpewrso A This wc tew ex-

cinemw o SA would hrm rwkm of the lower Semk..

ChM. I 6r4 ** pI~t Mh&MIWRClt POWe @8. MROG the tMMW GM3ViZ~
S& ~ rmwval, The pe4 oanI ot pwInormed durin the first mmlabn with CA

cd="t 1 but by hco nont gm~an the pFam ked mor~ovd Ho mv@Itslu. The d~ftmco
vamla aprOmO v g msln-ft-emWo hmf. IF SA hadrgrA ~mf~-

kto q~clitkt, the pot oifeI~mst peww wmul hwe tod to reffnn at Ith Incaecod



Ntw;%r of S"" skn Terminal ko
c hzl! v~~hSA (ri9Gb1n)

t 106 4 IN 14.38

S20 IN 10.67

2 OUT 6.69

thl 10 $- 3 IN 14.61

3 3 OUT 14.65

"7 IN 15.16

" OUT !7.3

"10 IN 18.51

RR202 IN 15.01

"14 OUT 17. V

I1I IN 14.66

" 31 "RIEF 12.33
SD

"D 9 I IN 12.70

RR 10 11 * IN 18.07

"6 " OUT 1.81
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Vieroz::ý,c-It'3 MNO st' ti o~3p~k; tha int~SA 'a"",

T'hz o~ tc M~ cq idt zlcý Ilm~d to Ift dizr imIn1vo pmvmrflo. Oba.3,vzo
t~~~'~,0 c72I ~ h rawvaled that sho vvouid mxt often prcas thvo

M~~~~ ~ ko(2t. 0 'tW 4^Ci' then pCM. fohovatne SA stimulus. it Wa3 Czto~j
,ý,,~ I., . This

Raw 4 dM' Z1s pzced iatpdtn by an analysls oF tha t~wma etcpeoeJ 6,aw
czah repsio. Thiz m=--? Is ca~lled the Intorraqwr-na timne intervol (iIRT) and refisel
tei vartaw rafts of mpon,-MN within a specific perio. The IRT dtitrlbutlorts %1%3- In
Rg=o4 warm btained "~n amabnlnwhen the SAOwcm absent during the first h~our =nd
p,-:?nt dwlno the soot-d howr. Thome wore no RT's of leon than 0.5 second; so, t64 fir~
ka.'owl In ecoh fmmm to cm~y wA tho last Intemvl fpnnh allI IRT's In -hat Inletvcal
w7 gfoakt?. The w rnz ect tho poood row Inq. esomfollowing a pau to-dz
to Wtsv po In the 2 cc 5 seemd r.n The ewontial difference In tho two d~strTbhk' vý
is that in fth ab~encte of SA, thmv wom more lIRT's In the I -second or less tango. If S

w" a dtal irmlncti st~mus Fov a pama, thenu wmor IRT's would occur in the lctvor In-~
m-ml m fewcor In fthe shrt InterwIs, a am In Figum 4. Yet, even In tOw cksen=~ of

SA e **Mmf cumo wo abtaine. lyý this tkmw In the explnnt 120 twssons hdi p=
od, and t6e animol Mpr&y had developud a rimfoq*that wns iff+VW~I0 to

ellmrmftcoffoa~l. NOOMWOU, this 1,veet~etor feels that sA wom mbl o
c isaleini twpaed rw . This inteepmmetain does not help to explain an Inltktl

dnm~ntIn mfta When SA wo ren &ved. However, It dues indicate" that brkf
pau shuldovtto lyd~powin the 4" .e f sA OWd that rat", should Incro= c

thy accalwady did In t6 pm t ..cperhnnt.

L- pat teffects of reploeirq the SA with tho mm only brieftr, stlm-
viwa ,s 7 wmr more definitive. As mow In Table I., under Owes coodition the ratc3ý

&00=ed hc-m tmr pmvima vgcs,. In feact, dutthe initial thme, or Ibur sasianz
with th b~ee S U, emall~ea ~~k oirgamot we mitinquIAWe. The dmrcm &zmmn
wo uodbC@ of the qaMin m*infaromets. Reinforeemo were not al-m~n-
ed beosomm 2Z1 qmd to the initial brie SO presenftlons by pushing the Facd buen.
The fbd~xd-- mo In t" pmeence of the brie V were nol rekifomcd and rcP1dly
6etijVhoCd. when thg Lor~m cr4actul SD otcawrued, fod button reews waor r,3
made; he,.ce, renroet wo not "Iobind wd the worcise rae torectd .h
chain of beair multed ;n On SO rmnalning on *Asctthe ret of WM~Ion thz fk~

it1*pm.0 BMx~ y, t" Mmsimleat * wait until "h stimulus had bo on a
for an adequate period of time and thn to resond on the food lever if the stifflulw rO*

.1 n. The rewrd of the letncy to push "h food leVer revOCIed t"a whel fth L&iF
S ýM gven in pkoes of sAl the ltenocy inemrad frmw an eave oaf I.1I seft-MGsto

1.65 acnd thertdKnreturnedto 1. 1 sec&%* when "SA was fvlmtihtd. At n*othw
timft drnq the axparirent did this measure reliably .hv Even reinfoc~n =1
hid no effect. Obviousaly, du~ing this rMn ipulationo, "hN, the an~mal discrimirmsted th
kngth of the stiulus aMd not its frequoncy. The brif SD the h(d no pmmnent rain-
forcing charccteristics aft, In fact, octod as a pulishar of 2Z I s behavior. This flndlrQ

9
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fada o bo qvr~c~af:; ralxwrzva hig~%r. Alzo, ttv~ro wm, a torgleniy for
cxtra en tkw fotd bWý*-. wt~n orarcte W=~ wr at a low rate. Extm foid

c-"no litnfy tzm& pI~o w+hn tha briof SD W= ilzn topkj o S1~

CON~CLUSIONS

Tho oxcl= cz c~odIn thso preowt studJy Provod cdzuct to Maln2z In
tcn p.-Art of callsctc-4ý,M-yj 6khovlor. The fackia va1Id~ty of the tochnique to evt-
&i1at. Tiftm c~nttal cr~ofz of tho tathniquv were the un of an obworyint r**W Pl,ý

cH~o w the ratio schedule, Ait*ough the prnence of SA~ seemed *Wntkil for
tho lafttl t~aInlng of fth exorcto toak, ths study deionstrated that such 13 Itflmuius w-M
not neem:,y For tft, rjcaentswm of the eaercIt tadc and probably had the effect of re-
teInq mmi'nwn reopcmr.ez rcfs. On the other hand, the randoq ratio schodule PMVCýA:d

ri kmolpa folio-Ang a fwd rohnforcement and InhIbIte other pa ",s. C*Mntr,,e~
ixehavit 4m obtalned in tho pmt &Varlrnnt, could not hmy occurrod wlthow 0ft tkc
of a achw~uiva slmllar to the ruei ratio.

At loae In tho ", nt etqwItenmt, Inawrting fth brief SD stnimulus demOtna wA
c. can~cowlVyTVI the~ any corsitlosming rainkorng value of a stimulum s * Lftweghed by ftt
dizrhlmna~va proparf In. This prhoe Pravid SUPPort For ths ssumpt0o tha tha SA WC.,
ai~o of Ilmited manhcIng value.

Tha diffamrnco, In o=,rcke perfonwance am a k"Ctl of the fMRequcy Of afoc
Mont~ WO In the expected direettonand OWProvddd an Indicaftion Of how much ve1n4o:o-
mant would bo needed to prdma elen respons outpt on sImiier tcsIf Ived for
ruttne stoe projects.

Duting the entire 250 min 2Z1 w= in adequate health. The task Ntilf cotily
Wa no doleterious Offacts - Taglks similar to the preset ones shuld pWov .iWen6io to

nmor dite-at p~yuolololcc5 co et of exercise. Telemetry devices could be attach: to
fth eiIr.,0 to tiromnmt hoort boet and other reloent deft. Currently out Idw"I

o~lfs~t~et~p~foigkcVmmecrr~nts wsing simlior technlquas.
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A rheew mivky, w= troilned to peffoem a Cal I1thSnbc $ask 0 Obtok" foed end signet,
contiguwwith fod. The ftA W= desined to produce continuous hih *Rodq hehdor
from "h SAUImu for long d*Uratio. The freqwwocy of food r.Inforcwnft end malated

la IgnS wcar ywx to measuew cance ItW afftch an xf10

fxmserb wa sotisfeeoily, maintainod for up to 3 hom A toeduction In Oh ft~seincy
of oo remantby 50 prcsnt reduce eworcise reponding by I.. then 25 percent.

temw.vl of signals 4msciafte With the ab4*se of food bed no significant effects ond pry.-
onito of sipw-Is simtiwo9 toe food-WWW"it~ '6'o t lowere theewcle resonse rat..
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